Background Research in the UK civilian population suggests that poor mental health outcomes are associated with smoking behaviour. In the UK military population, smoking cessation is associated with deployment in the reserve forces. However, little is known about the links between mental health outcomes and smoking initiation and cessation in the UK military.
Introduction
Studies of US military personnel have shown that deployment in a combat role is associated with initiation of smoking in military personnel [1, 2] . Findings from the UK military have been mixed; a longitudinal study of UK military personnel found that smoking decreased over a 3-year period but that there was no association between combat exposure and change in smoking [3] ; however, an investigation of risk-taking behaviours in UK military reserves showed that smoking was associated with deployment [4] , yet another study showed that in-theatre smoking initiation was associated with boredom, social factors and stress [5] . This study aims to examine change in mental health, and military factors associated with smoking initiation and cessation in a representative sample of UK military personnel.
Methods
The data used in this study were collected as part of a longitudinal cohort study of UK Armed Forces personnel who were in service in March 2003 [6] . A random sample of UK military personnel, who reported smoking at either phase 1 or phase 2 of the study, was selected for this study. Data were collected between June 2004 and March 2006 (phase 1) and between November 2007 and September 2009 (phase 2). Reported analyses are restricted to personnel who completed both phase 1 and phase 2 of the study (n = 5138).
The outcome variable was change in smoking status from phase 1 to phase 2. Independent variables included; sex, age, rank, service, role in parent unit (combat or noncombat), educational qualifications, serving status (current or left service), deployments to Iraq or Afghanistan, relationship status, children living at home, childhood adversity [7] , pre-enlistment antisocial behaviour, history of parental drink or drug problems, symptoms of psychological distress and symptoms of probable PTSD. Five new independent variables were created to measure change from phase 1 to phase 2 in psychological distress [8] , PTSD [9] , relationship status, military service status, rank change, and deployment. Ethical approval was received from the Ministry of Defence's research ethics committee and the King's College Hospital local research ethics committee.
Results
Overall percentage of participants who reported smoking at phase 1 (n = 1297) was 25% (90% male, 10% female) and at phase 2 (n = 1082), it was 21% (92% male, 8% female). A total of 3588 (71%) reported that they had never smoked between phases 1 and 2, 1065 (21%) reported smoking initiation at phase 2 and 433 (9%) were ex-smokers at phase 2.
Smoking initiation at phase 2 was associated with reporting improvement in symptoms of psychological distress and with new or persistent symptoms of psychological distress. Initiation of smoking at phase 2 was associated with improvements in symptoms of PTSD, and with new-onset or persistent symptoms of PTSD. Experiencing a breakdown in an intimate relationship was associated with new-onset smoking. Deploying to Iraq or Afghanistan between phase 1 and 2 was associated with smoking initiation. Those who had left the military by phase 2 were less likely to start smoking compared to those who were still in service (Table 1) .
Discussion
In this study, mental health and relationship status are associated with smoking initiation and cessation. Deployment to Iraq/Afghanistan was associated with smoking initiation in this sample of UK military personnel. The results of our investigation show that smoking initiation was associated both with a remission in symptoms of psychological distress and PTSD as well as with new-onset/persistent symptoms of psychological distress and PTSD. A study of US military personnel found that personnel with a history Participants who were demoted between study phases were excluded from the analysis due to small numbers, n = 47.
of mental health disorders were at a higher risk of smoking initiation compared to those without [2] . Smoking as a coping mechanism for stress reduction may explain why smoking initiation in this study is associated with a history of mental health disorders. Our results suggest that a history of mental health disorders may be a risk factor in smoking initiation as opposed to new-onset symptoms of mental health disorders alone. Our findings show an association between deployment and smoking. An increase in smoking and new-onset smoking has previously been attributed to operational factors such as boredom, social factors and stress by a sample of deployed UK military medical personnel [5] . A study of US military troops demonstrated that combat exposure and multiple deployments were associated with new-onset smoking and relapse [1, 2] .
Participants who reported a breakdown in their intimate relationship between phases 1 and 2 were more likely to start smoking than those who experienced no change in their relationship and those who were in a new relationship at phase 2. Data from the civilian population show that those who are married or in a relationship are more likely to give up smoking, while those who are unmarried are at a greater risk of smoking initiation [10] .
The major strengths of this study are that it draws upon a large representative sample of the UK Armed Forces. However, with self-reported data there is always the risk of social desirability and response bias. Our results show that smoking initiation was associated with mental health disorders, relationship breakdown and deployment which may be crucial factors in identifying personnel at risk of smoking initiation in the UK Armed Forces. Preventative programmes should be directed towards preventing smoking relapse during or after deployment.
Key points
• Smoking initiation was associated with symptoms of psychological distress, symptoms of probable post-traumatic stress disorder and relationship breakdown.
• Smoking initiation was associated with deployment.
• This study identifies these crucial factors in identifying personnel at risk of smoking initiation in the UK Armed Forces.
